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TEMCCEHP 

| CEJJAUMEHTANHA BEPXHETO NEBOHA 

B MECTHOCTAX IIOTOPKAJIA HK BHTOLDIYB 
(IOJIbCKHE HEHTPAJIBHbIE CYJ|ETBI) 


(Pe3rome) 


CBe00ĄSHNKAA 1EIIpPECCHA ABJIAETCA ICEKTOPOM KOTĄA TO OÓGLIAPHOTO CEqHMEHTA- 
DHHOTO OacceńHa, IrpocTHpaBuieroca Ha pyóee COoBHOTypckoro ÓJoka A CyqeTck1x 
Ą0HHTOB B BepXHeM J|eBOHe H CAMOM HHHKHEM KYyJIbMe, BepXHe1eBOHCKHE HOPOĄBI 
Broń qempeccHH Irpe4CTaBJIAIOT coó0i HpeHMylneCTBEHHO KOHTJIOMEpaTblI, TPAYBAKKA 
|craHnbl, KOTODbie He ÓbUIK IOJĘBEPKCHbI MeTaMOpiboBUCy. JHX MOIĄHOCTb Ą4OXOJĘKT 
|1200 - 1300 m. Ilo mHeHHro aBTopa B3TH OÓpa3OBAHHA CJIENYET OTHECTH K Ą4EJbTOBOMY 


JT 


iumekcy. OHn oÓpasoBaJMcb Ha CKaTaX XEJbT IIOTPYKCHHbIX IOJ YPoBHEeM MOpA 
Bro kak m na NOBepXHOCTAX Ą|EJIBT, BbICOKO HPANONHATBIX HAĄ MODEM, IepAONAUECKH 
|FOMIAEMBIX HIPH BbICOKOM YPOBHE BOJĄBI. 
_ QcaxyreHHe BepXHCJeBOHCKAX IIOPOĄ4 B 3TOM palioHe IUpoHCXOĄKIO BO EpeVA 
|NBHblIX TEKTOHH1ECHHX ĄBHKeHMHi (jJoMapcuńickaa baza no E. Beqepke). Iloq BJIHAa- 
eu STHX ĄBHKCHHH HacTynulo NOCTEeHHOe OYCKAHHe H|EHTPAJIbHOŃ H4ACTHU CEJU- 
|ranmonnoro 6óacceńHa, K KOTOPOMY OTHOCHTCA CBEÓOĄ3UNKAA BIAJJAHA. CBHNETEJIb- 
|BOM 3TOTO ABJIAETCA HaKOIUIEHHE MOLNHBIX TOJIII OCAJKOB B palioHe roi qenpeccHu 
|sepxiem qeBOHe. OrmyckaHie IpoucXoJ"Io HepaBHOMEpHO M ÓbLIO Ilo Bceli BepoaT- 
HeIOCTOAHHOe. IIponecc HelocToAHHOTO B IpocTpaHCTBe U BO BpeMEHH OCaŻK- 
ana IIPOABJIAJ IepHOĄb IIOKOA. B TO te BpeMA IIpOHCXOJKJIO IONHATHE KpaeB 
IAMEHTANMHOHHOTO OaccejfiHa U ero qaJbHeńnmero OKańMIeHHA. 
| Iipextqe Bcero HacTyrno 34eCb NONHATHE Ha OÓDIKPAHOM IMpOCTPAHCTBE IOHCHOTO 
jaa OacceńiHa, OTKYJA HOTOKH HECJIM HaHÓOJbLUICE KOJMIECTBO TEPPHTEHHOTO MaTE- 
lara. Kpa sToT ÓBLI TpeHMylieCTBEHHO CJIOJKCH COBHOTYDCKUMU THejicaMA, BHadaje 
Óbli IPAUKPBIT OCAJĘKAMA "MpaHcrpeccHi BepXHeĄEBOHCKHOTO MODA. OANHOBDEMEHHO 
|noqHarueM OeperoBoń 30HbI yCIIeBIIM2 OTBEPJIETbE OCAJTKH IOJĄBEPTAJHCH 3POBHH, 
kem CBHĄETEJbCTBYET HAJHdHE TJIbIÓ, OÓJJIOMKOB H DAJIDKA BEDXHEJĄCBOHORHX CJIAHI(EB, 
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U3BBECTHAKOB, TDAYBAKK M MEJIKOBEDHHCTbIX KOHTJIOMepATOB, HaXOJJUMbIX B KOHTJE 
parax Mu npayBaxwkax BepxHEro 4eBOHa CBe6OĄ3UNKOŃ AENPECCHH. 
Makpok.lacrudeckie OoCaj|kUu BToi q4er1peccHin CJIOKEHbI OJJHAKO IpeHMyl 
CTBEHHO TAJIbKOŃ M OÓJOMKAMM IOpojĄ Ó0Jee ĄApeBHero MeTaMOppHUECKOTO cyócnpi 
MX MONO OTHECTH K IaparieficoBoMy KOMNIIEKCY COBHOTYpCKoro ÓJowa, Ho ripeż 
BCENO —— K JIMTOJIOTUWECKHHM BJleMeHTaM KaleqoHuq0B B CyqeTax. OTu sJreme? 


|| 


IPOHCXOJAT C BbICOKAX TOPHbIX MACCHBOB, BO3ĄBATAIOIIMXCA B TO BpeMA Ha 
CTPAHCTBAX OÓHATbIX IIO3%ke I[eHTpaJibHo-CyqeTrckoń qenpeccueń u ceBEpHO-1ETICKI 
BIAaqHHaMA. | 

OcTaTku 3THUX MACCHBOB IOĄBEPTJIACH TPpATAHAA MH HbIHE IIPHKpBITBI MOL 
IOKPOBOM OCAJĄKOB MIAĄLUIErO HaJIeO3OA HM ME3OBOŃCKAMM OÓPABOEAHAAMA, IIpPeR 
JAeHHBIMA TJIABHBIM 0Ópa390M QCAĄKAMH BEpXHETO MeJIla. 

KpoMe JIrajeoreorpapideckHx H (hanHaJIbHbIX IIpoÓJIeMOB aBTOp paceMaTp 
BOTpPOC HMHTpapopMaNMOHAHBIX jrePQOpMaNUA, BbICTYTIAłOLlNMX B BEpPXAEM J|eBOHe Ha 
paropun cesja BuTolyB. STH HepopMaqun, IIO ero MHeHA, HaCTyrnaIi ITOdTA 0, 
BpeMEHHO € MpoleCCOM CEĄMMEHTANHM. OHH OÓpaBOBAJHCh BCJIEĄCTBAHE HEpABHO 
HODO OTATOIĄCHHA CBE/KHX AJIEBPOJIHTOB ÓOJIEe TAJKEJIBIMA INeCKAMH, IPA HEM HeEO 
KpaTHO IIpoKcXOJKJI CHJIbIB OÓ0HX CJIOeB B HaIlIpaBJIeHHH CHATA MOPCKOTO NHa. HBJIE 
J3TO HMEJO MECTO Ha HEÓOJBIIOM IpocrpaHcTrBe. B ĄUCJIOIMPOBaHHbIX OCAJTKAX 
BbIpAKeHO CHHYCOHĄAJIBHOŃ CKIIANYATOCTEIO Ha TPAHMIE CJIAHNEB M BblIIeJleRKa 
rpayBakk. 
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| TEISSEYRE 


ih UPPER DEVONIAN SEDIMENTATION IN POGORZAŁA AND WITOSZÓW 
(MIDDLE SUDETEN, POLAND) 


(Summary) 


BSTRACT: Upper Devonian palaeogeography and sedimentology is discussed of 
le SE powtion of the Świekodzice depression (German: Freiberg). Funther evidence 
| given that the Świebodzice depression is a distinct stratigraphic amd tectonic 
lit, a fragment of that great Upper Devonian and Lower Culmian synclinorium 
[tei ding between the gneissic block of the Góry Sowie Mts. (German: Eulenge- 
| pge) and the North Sudeten Caledonides. A description and interpretation are 
| o given of the intraformational corrugations within the shale and greywacke 
fries of the upper zone of the Hemberg (Prolobites) horizon in Witoszów (German: 
Bógendorf). 


[gb 


The Świebodzice depression is a distinct geologic unit within the Middle 
jdeten, which differs strikingly from its environment not by the composition of 
; stratigraphic column only, but also by its tectomiies. It constitutes a fragment 
| the originally much greater synclinorium formed during the Upper Devonian 


|wie and the North Sudeten Caledonides. 

Upper Devonian rocks of the Świebodzice depression have formed under most 
cticular conditions. They are represented by the molasse of the oldest Variscan 
„untains elevated in the Middle Sudeten and within some areas of North Bohemia. 
In the SE portion of the Świebodzice depression, the Upper Devonian is re- 
»sented by conglomerates, greywackes and shales, with a total thickness of from 
jalve to fifteen hundred meters. In this complex, organogenic limestones occur 
keptionally only, in the shape of small lenses (fig. 1 p. 233 of the Polish text). 
ley yield fossil remains of marine organisms, foremost those of corals, brachio- 
ds and lime secreting algae belonging to the species Sphaerocodium zimmermanni 


Occurrence of marine fauna is also sporadically moted in shales, much less 
iquently im greywiackes. The majority of sediments display charred vegetable 
|mitus, sometimes with large fragments of fossil flora. 

The shales are often thinly and most rhytmically laminated showing regularly 
ernating light and darker laminae. Some of the lighter laminae consist mostly 
quartz flour, while others, the darker ones particularly so, abound in argilla- 


A 
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ceous minerals and not unfrequently in fine miieroscopiic vegetable detritus. 
thickness, the laminae here considered range as a rule from one to a few m: 
meters. Similar but coarser lamination is also sometimes shown in greywackes. 

One of the most characteristic features of Upper Devoniian rocks in the) 
part of the Świebodzice depression are the changes both in vertical- (time) 
horizomtal (areal) parameter. | 

It is rather difficult to correlate stratigraphical units and it is impossi 
to determine the key horizons in the mentioned succession of beds. | 

Poor sorting of many conglomeratic beds is another most significant f 
of the studied region. Pebbles, cobbles and even boulders occur here. They 4 
cemented by a greywacke matrix, in association with more or less angular fri 
ments of angillaceous shales and metamornphic rocks. | 

The volume of fine detrital material as against the volume of pebbles v. 
considerably. In many cases, however, detrital material predominates. 

On ground of facial features, rocks building up the SE part of the Świ 
dzice depression may be referred to delta distributaries deposits. Grey silty 
and a major part of the accompanying greywacke deposits have formed om | 
stretching submarine delta slopes. Conglomerates have sedimented partly at : 
entrance of streams into the sea, where they have, to a certain extent, | 
outwashed and resorted by sea wawes. 

Nevertheless, owing to markedly poor sorting, as well as to irregular 
imdistinct bedding, a major part of conglomerates and associated greywackes 
be referred to the fluvial facies. In all probability they must have formed wi 
the topset beds of delta accumulation during seasonal floods. 

Mamked interest is also entailed by the origin of detrital material wi 
builds up Upper Devonian deposits of the SE zone of the Świebodzice depressi 
This is illustrated by a table here below, showing the approximate petrogra 
composition of medium size conglomerates. The table proves that in the «e 
sition of medium-grained conglomerates within this zone, 17 percent falls to U 
Devonian pebbles. Pebbles derived from fragments of the Caledonian Range w. 
was at that time affected by upward movement, and referable to the Cambr 
Silurian, maybe to younger pre-Cambrian, make up fifty percent of wi 
if considered together with part of the quartz element. Material derivative 
the Góry Sowie Mts. paragneissic block, viz. gneisses, granites, pegmatites a 
another portion of the quartz, contribute 30 percent only. 

In the author's opinion the Caledoniam material has been derived neith 
from Góry Kaczawskie Mts. (German: Bober-Katzbachgebirge), nor from th. 
prolongation in the fore-Sudeten block, since it is strongly different from roc 
occurring there. Further, the SE portion of the Świebodzice depression is separat 
from the Góry Kaczawskie Mts. and from their prolorgation by a zone of Up 
Devomian deposits without conglomerate beds. 
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m atbWe 1 
z: e s s 
able showing percentage petrographie composition of Upper Devonian conglome- 
ites in the SE portion of the Świebodzice depression, from field data obtained by 
analysing 2700 medium-size pebbles (20-200 mm.) 


kind of rock SIEM of provenance of pebbles 
PETC. | perc. 


— 


compact limestones, frequently with 
Upper Devonian marine fauna 1.3 | 0-40 


grey shales, silty $z argillaceous 3.5 | 0-44 Upper Devonian rocks 


greywackes, sandstones, fine grained 


| 

[| 

| 

conglomerates 11.9 | 0-52 | 

quartzites, quartzite schists 31.6 | 0-72 | 
lydites, siliceous shales M | UE 
various schists 8: phyllites 1.3 |,0-7 


Cambro-Silurian, in part 
diabases 10.1 | 0-40 || probably also younger 
Pre-Cambrian rocks 


green schists 1.3 | 0-12 
palaeoporphyries, keratophyres 8 
porphyroids 2.0 | 0-14 
quartz, mostly milky "Amie aa 
ari Góry Sowie Mts. gneisses 21.0 | 0-79 . 
OSPAÓ CZT WJ 5 rocks of the gneissic 
" Góry Sowie Mts. block 
granites 8z pegmatites 3.2 | 0-13 |]: 
3 | gabbro 0.5 | 0-8 
= various rocks 
4 | other or indeterminate rocks 
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Thę writers view is comcurrent with that of D. Pawlik (7)* in supog | 
that in Upper Devonian times streams, responsible for the infilling of the SE pi 
tion of the Świebodzice depression, were flowing from the south. The Caledon 
material carried by these streams had been eroded from mountains, then be? 
upheaved within the Middle Sudetic trough, probably also in the adjacent zoness 
the North-Bohemian depression. In the lower parts of the valleys that maten 
became associated with fragments of rocks building up the gneissic block of 


Góry Sowie Mts. 


The perfect sphericity of numerous quartzite pebbles in deposits of fluw 
character spealks in favour of their transport over a distance of at least 10-20 (kt 
Upper Devonian nocks within the SE portion of the Świebodzice depress: 
were deposited during tectonic movements. The floor of the Świebodzice sync 
norium was subject to gradual though not uniform subsidence. This is testified 
great thickness of the delta beds, by the author estimated to range in the investigat 


4 


region from twelve to fifteen hundred meters. German writers quote this fig 
at eleven hundred meters (4). 

There were also contemporaneous upward movements in the surroundij 
anticlinorial areas supplying detrital material (pre-Marsial phase, E. Bederke 
D. Pewlik, 7). Liarge margimal belts of the sedimentation basin, originally cov 
ky Upper Devonian deposits, emerged from the sea already during the earlier p 
of Upper Devonian peniod. The maximum activity, however, of the upward 
ments is referable to the lower part of the Hemberg (Prolobites) horizon, the ti 
of the formation of greywackes and conzlomerates (see table I, facing p. 228 of 
Polish text) which built up the hills of Mrownica (German: Ameisen-Berg), Lipi 
(Lindenberg) and Witosz (Grenz-Berg). Nevertheless, it should be emphasized | 
pebbles and fragments of Upper Devonian rocks are observable in conglomerać 
over- and underlying the considered stratignaphic zone. | 

It is, therefore, the author's opinion that within the Świebodzice synelinoriu 
and in adjacent areas, tectonic movements continued all through Upper Devoni: 
times, though with varying degree of intensity. 

ln the final chapter the author is concemmed with intnaformational corrugati 
phenomena observable in the shale and greywacke series of the upper Hembe 
(Prolobites) horizon of Witoszów. He describes the corrugations as phenomena n 
hearing any features of tectonie deformations, and as penecontemporaneous wi 
their sedimentation processes. For their development he judges responsible t 
uniform load made to bear on fresh silts by the heavier sands often causing t 
flow of both these layers in the direction of the submarine slope. No considerak 
space was involved in the flowage. 


* 


Figures in italics in brackets refer to the literature quoted in the Poli 
text. 
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| The comrugation is by far the most intensive on the silt-sand boundary. The 

arturbations disappear totally on the (top- and undersurface of both beds. ln 

ises, where the perturbations are moderately developed, the boundary of the 

imugated strata form a sequence of sinusoidal folds. But the more common cases 
an intricately complicated pattern in cross section. 


The sandy stratum was rent to pieces while sinking unevenly in the far 
ome liquid silt, beaning a considerable quantity of colloiidal material and being 
versaturated with water. Particle by particle mixing of both sediments has taken 
ver place. The movements were rather fluidal, the masses moved as a kind of conti- 
ium. The displacements ensued along the planes of bedding, which wene curved 
ad intricately deformed. Figs. 5-9, p. 244-247 of the Polish text illustrate several 
itterns of these corrugations. 
| Finally the author emphasizes that his article deals with but a distinetly 
inor part of the palaeogeographic and sedimentologic problems connected with 
1e Sudeten Upper Devonian deposits. Their development is subject to cardinal 
sgional differentiation. This depends foremost on tectonic factors contemporaneous 
* penecontemporanecus with sedimentation. ; 
| The Upper Devonian of the Świebodzice depression is a formation of synoro- 
anie character; the epicontinental Upper Devonian deposits from the vicimiity of 
a Ruda (German: Neu-Rode) and Kłodzko (Gilatz) may be comsidered as their 
terpearts (1, 2). The former of these regions is one of detrital deposits of great 
iess, never under 1200-1500 m.; the other region is mostly represented by cal- 
IBeoujs rocks, greatly inferior in thickness. 
stitute of General Geology 


| University of Wrocław 
Wrocław, January 1956 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 


Fig. 1 (p. 233) 
pper Devonian outerop in Mokrzeszów (abandoned quarry in a wood 1 km. to the 
south of the SW periphery of the village) 
greywackes with grey shale intercalations; b silty shales with mica, dark grey with 
bluish tint and scarce pyrite crystals; non-uniform cleavage with iron and alum 
ains on fissures; very few fine greywacke intercalations; c shales as above but 
ithout greywackes; d black shales, somewhat calcareous, occasionally with distinct 
ora remnants; fairly numerous pyrite crystals occurring in shales; limonite-alumous 
ains on cracks, platy cleavage; e shales as above with intercalations of black con- 
etional limestones; f grey limestones, non-uniformly platy with abundant coral 
"'mnants, also frequently Sphaerocodium and shells of brachiopods; black shales 
tercalate the limestones; g ashy limestone; h grey-green and black shales, showing 
rong tectonic crushing; i dark grey and black limestones (malodorous), unevenly 
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bedded with irregular lens-like black shale intercalations. Lenses of corals freq 
occurring in limestone; also Sphaerocodium, brachiopods and segments of crino 


Fig. 2 (p. 234) 


a resting on silty shales b intercalated by fine-grained greywacke c. Silty sha 
sometimes distinctly arenaceous; greywackes with frequent ripple marks on up: 
surfaces; these ripple marks mostly asymmetric, with steeper northern slope 


Fig. 3 (p. 238) 


Thick-bedded conglomeratic Upper Devonian greywackes associated with blo 
and fragments of Devonian shales in Pogorzała. This deposit has been formed d 
to subsidence of fresh delta distributaries deposits on delta slope 


Fig. 4 (p. 241) 
Illustration of intraformational erosion within Upper Devonian rocks in the Pogorz 
area 


1 greywackes, somewhat clayey and shaly; 2 conglomeratic greywacke; 3 silty sh 
with thin intercalations of compact fine greywackes 


Fig. 5 (p. 242) 
Intraformational corrugations at Witoszów 
illustrating moderately disturbed beds 
a fine-grained, somewhat clayey greywacke, indistinctly laminated; b grey sil 
shale; c non-uniformly grained greywacke, mostly coarse-grained. sometimes fi 
conglomeratic; d silty shales, strongly arenaceous; e fine-grained greywacke, i 
distinctly laminated 


Fig. 6 (p. 243) | 
Intraformational corrugations at Witoszów | 
illustrating strongly disturbed beds with clearly shown secondary fluidal texture 


a greywacke-silty shale; b fine-grained silty greywacke; c non-uniformly graine 
greywacke, mostly coarse-grained; d greywacke-silty shales, sporadically showir 
a distinct fine lamination; e dark grey silty shale 


Fig. 7 (p. 244) 
Intraformational disturbances at Witoszów 


a grey silty shale, finely laminated; b fine-grained silty greywacke; c coarst 
grained greywacke grading into fine-grained conglomerate; d grey silty, fine 
laminated shale 


Fig. 8 (p. 246) 


Formation of greywacke knots in silty shales before solidification of deposits 


Principal development stages of plastic deformation: a primary folding; b dec 
vertical penetration of the two deposits; c greywacke rim tapering and cut off fre: 
its bedrock through the pressure of silty material 
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- Fig. 9 (p. 247) 
4 Intraformational corrugations at Witoszów 
ine-grained greywacke, occasionally showing indistinct cross-bedding; b sandy” 
y shale; c greywacke-silty shale; d coarse-grained greywacke, in parts conglo- 
ratic; e fine-grained compact greywacke; f grey silty shale; g fine-grained tninly 
aminated compact greywacke; h grey silty shale; ż unevenly grained sreywacke 
ź Fig. 10 (p. 249) 

Intraformational corrugations at Witoszów 

a conglomeratic greywacke; b silty greywacke 
'ows indicate movements of unsolidified sediment particles during development 
of intraformational corrugations 


Table I (facing p. 228 of the Polish text) 
Geologic sketch map of the SE portion of the Swiebodzice depression 


1antle of Pleistocene beds; 2 gneissic conglomerate (the Culm from Książ); Upper 

jonian: 3 silty shales, 4 greywackes and conglomerates, 5 organogenic limestones,. 

stly of reef-origin; 6 greenstone shales and schistose keratophyres; 7 diabases; 

aragneissic Góry Sowie Mts. complex; 9 faults (partly beneath the Quaternary 
series); 10 sites of occurrence of Upper Devonian fauna 
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REJIAH 


PATHUPAWHA BEPXHETO OPJIOBHKA B CBEHTOKPRACKEAX cOPAX 


> (Pesiome) 
 ABTOp aeT o630p crparurpacpuu sepxHero OPĄOBMKA BE CBeHTOKPIKHCKHX IOpax, 
2HHO B Bpoke3KHKAX Ha CEBEDHOM CK.IOHE JIbIEOTOpCKOTo RPARKA H B MECTHOCTAX 
lece u CTaBbl i0kriee JlaroBa. OHa upoBOĄKT CONOCTABJIEHHE HalireHHBIX BĄRECL 
eB c COOTBETCTBYIOIĘIKMH OÓpa3OBAHAAMH IllBeqnuA a HeXOCJIOBAKHA HA NHPHXOĄAT 
JIEJTYPOLIKM 3AKJIIOUCHHAM: 

1” Ha ceBepHOM CKJHIOHe JIBICOTOPCKOTO KpAjka BEPXHMA OPĄOBUK NpeĄCTABJILU 
dHbIMH TDPANTOJIATOBBIMH CJIAHNAMH TODHBOHTd C Pleurograptus linearis, nocreneH- 
nepeXOĄAINHMH KBEepXy B CBETJIble a.IEBPOJIMTBI € TPHJIOÓHATAMH. STH MOPOĄBI AB- 
OTCA JKBHBAJIEHTOM TOPH3OHTOB c Dicellograptus complanatus m D. anceps. Ora 
Ilie BCeNno ÓBUIA HOCJIeĄTOBAHbI B Iipodpujie B Bpyke3HHKAX, TĄ MOIĄKOCTb HX JĄ40- 
racer 80 M. 

20 ©QayHa aJIeBpoJMTOB Bp:ke3HHOK, UPEĄCTABICHHAA UPHÓJUBHTERIBHO 60 BANA- 
TPHJIOÓMTOB, BECbMA CXOJHA € (bayHoli KpAcHbIX AJIEBPOJMATOB € Tretaspis H CJIO- 
€ Staurocephalus Illeenquiu, B OoCo6eHHOoCTH Ckaznu, a Takzke c (hayHofń CJIoes 
iparys JByp HexXOCJIOBAaKHN. 

38  B mpodpasie Bpesarka Mery OÓpa3oBaHHAMA ODĄYOBHKA H CHIypa CyLlĄC- 
yeT IrepepbiB 4aCTHUHO TEKTOHAUECKOFO HUPOACXOWIĄCHHA, KOTOPbBIA OÓHAMAET BEPX- 
I) UACTb TOPHBOBTA C€ Dicellograptus anceps u BeCb TOPHSOHT C Akidograptus 
minatus, BKIIO44A ĄXAJIBMAHHTHHOEbIE CJIOH. 

4 B npopuje OoprOBHKa B Sajece IUpe4CTaBJIEHbI He BCC CVO TOPH3OHTbI, BO- 
JKH CYIIECTBYIOLĘEMY |0 CHX IIOp MHEHAIO (6)%, HO TOJIBKO HMKHMUH OPĄOBHK (rpe- 
JOK H YACTMUHO ApEHHT), OÓPABOBAHHABIA MecyaHHKAaMA, Ha KOTOPPBIX 3AJErAIOT ĄAJIb- 
IHTHHOBbIe cJIou, Ilepepbis oóHuMaer ro kpafineń Mepe NIAHĄEHIPCKUA, KApAĄTOR- 
M U alirUJIbCckHH ApPYCHI. 

5 CocTaB hayHbl TpH.IOÓHTOB ĄaJIbMAHHTHHOBbIX CJIOEB OBEHTOKPIKHCKHX Trop 
eplIiedHO OTJIM4aeTCA OT (AyHbI TPH.IOÓHTOR BepXHe-OPHOBHKCHHX CBETJIBIX AJIC- 
JIATOB Bpitie3AHOK. 

60 JlarbMaHMTHHOBbI2 CJIOH OKpecTHOCcTei JlaroBa B CpeHrokpiceix Iopax 
opuin s Bajiece «u CTaBBl) NpoABJIAIOT ÓOJIBLIOE CXOĄCTBO (C ĄAJBMAKATUHOBBIMI! 
AMH B CkaHuu. IIOBbINIe DTHUX CJIOEB JIEKAT COTJIACHO TPANTOJIHTOBbBIE CJTARIIPI 


* |IIudxpbi KYpPCHBOM B CHOÓKAX OTHOCATCH K CIMCKY JIUTepaTypbl B NOJIBCKOM 
cre. 
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c Climacograptus scalaris normalis, ABJIAIOLNMECA JKBABAJIEHTOM TOPM30HTa € Glył 
graptus persculptus, a elqe Bblrie CJIAHHbI c Akidograptus acuminatus. 

7 JalbMaHATHHOBbIE CJIOH B CBEHTOKP:KACKHAX [OpaX IIpeĄCTABJIAIOT OCAĄKA 
Jiee MEJIKOBOJ(AbBIE UeM BEDXHE-OP)|OBHKCKHE AJIEBPOJIATbI Bpke3HEOK. B KOHNE Op 


BHKa Ha TeppHTOpHH CBeHTOKPRMUCKAX [op HacTyruio oóMejJlbyeHne Mopad. He 1 
ACH©H BONIPOC, IMPABEJIO JIA 3TO OÓMEJIbYEHHE K OGpa3OBAHHIO CylIH; HHrĄe B ry: 
TaX BBICTYJAHHA JAJIbBMAHHTHHOBbIX CJIOEB B CBeHTOKPIKMCHAX [Opax He KOHCTATH 
BAHO B HX HOĄOIUBe HaJlHUHA Oa3AJIBHOTO KOHTJIOMEpATA MIH HUHBIX MHPH3HAKOB Tpa 
TpeccHA. 

8” BoBpacT ĄqaHbMAHATUHOBbIX CJIOEB IIOKA UTO ELE He YCTAHOBJIEK. B ILIBEL 
Ą2JIBMAHHTHHOBblIe CJIOH B IIOCJEĄHee BpPEeMA HIpPHUKACJIEHBI K OPĄOBHKY (flaHyQc 
12). Borpoc ux BOo3pacTa MO3KET ÓbITbŁ pEIIeH JIMIHb TOTĄA, KOTĄA (hayHa THX CJK 
ÓyqeT HCCJIEJOBAHa BO BCEX IYHKTAX CBOETO BBICTVIIAHHA. 
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IFIA KIELAN 
k- 


- ON THE STRATIGRAPHY OF THE UPPER ORDOVICIAN 


IN THE HOLY CROSS MTS. 


4 


? s (Summary) 


| 

iSTRACT: Upper Ordovician series, consisting of black graptolitic shales and 
ht trilobite-bearing mudstones, striking along the northern flank of -the Łysogóry 
"3 within the Holy Cross Mtits., are described. The trilobite fauna there, with 
e than sixty species, is compared with the Upper Ordovician faunas of Sweden 
d Bohemia. A section of the Ordovician exposed at Zalesie near Łagów is shown 
represent the Tremadocian and Arenigian only, above which rest the Dalmanitina 
| beds. The age of Dalmanitina beds is discussed. 

| The Upper Ordovician series in the Holy Cross Mts. were discovered by the 
e J. Czarnocki (6, 7, 8)*. In 1951 Czarnocki handed over to the present author 
part of (his collections of Upper Ordovician trilobites, which escaped destruction 
ring the war, from Wólka and Brzezinki in the Holy Cross Mts. In 1952 and 1953 
3» writer repeated the field work at the fossil-bearing sites mentioned here and 
o at Zalesie and Stawy near Łagów; financial support for the cost of field work 
s received from the Polish Geological Institute. The trilobites collected are to 
m the basis of a monograph. The present paper is only a preliminary report on the 
atigraphy of the Upper Ordovician in the Holy Cross Mts. 

Laboratory work has been carried out since 1954 in the Palaeozoological 
stitute of the Polish Academy of Sciences in Warsaw, under the supervision of 
of. R. Kozłowski, to whom the writer wishes to express her deep appreciation 
his continued assistance. All graptolites mentioned in this paper were identified 
Mr. H. Tomczyk from Kielce, to whom the writer also expresses her gratitude. 
of. P. Thorslund, University of Uppsala, has helped the writer by lending her 
manuscript of his paper (35). Especially deep appreciation is expressed by the 
iter to Dr. V. Jaanusson, University of Uppsala, for the loan of the manuscript 
his recent paper (12), for reading the manuscript of the present paper and for 
Ipful advice and criticism. 

The Upper Ordovician series in the Holy Cross Mts. strikes along the northern 
nk of the Łysogóry Range with sites of occurrence noted at Kajetanów, Brzezinki, 
ślka and Jeleniów (see fig. 1). Of these the Ordovician strata noted at Brzezinki 
d Wólka are most easily accessible. During 1952 and 1958 the writer has collected 


.  * Figures in italics in brackets refer to the literature quoted at the end of the 
lish text. Pages of drawings, plates and tables refer also to the Polish text. 
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fossils at these two localities. At Wólka the Ordovician lies unconformably witl 
the zone of dislocation. Most of the detailed information on the stratigraphy of 
Ordovician series has been obtained from the Brzezinki section, where Ordovici 
rocks grade from black graptolitic shales (zones of Dicranograptus clingani 
Pleurograptus linearis) into light trilobitic mudstones. Light mudstones up to 80 
thick consist of marls secondarily decalcified within the area of weathering. 
these series the writer has collected and identified more than sixty species of trilobitj 
of which about thirty percent are new species. These light mudstones have bec 
subdivided by the writer into three horizons, here referred to as lower, middle a 
upper beds. In the lower beds with a thickness of 25 m. and resting on black grapt 
litic shales, trilobites make their appearance locally in some layers only. Extre 
faunal abundance is characteristic of the middle zone of the profile, 32 m. in thie 
ness. The upper zone, which is 23 m. thick, consists of completely unfossiliferoi 
rocks. The following trilobites have been yielded by the lower zone of the profii 
(see plates in the Polish text): Tretaspis granulata bucklandi (Barr.), Novaspis s 
(species nova), Trinodus tardus (Hawle $z Corda), Cyclopyge sp. (species nova), Ca 
mon mutilus Barr., Raphiophorus globifrons (Olin), Raphiophorus gratus (Barr 
Lonchodomas portlocki (Barr.), Dindymene ornata Linnarsson, Dindymene pulch 
Olin, Pseudosphaeroxochus laticeps (Linnarsson), Pterygometopus recurvus (OM 
and some others. In the collection of fossils from this part of the profile, many of t 
species here mentioned are represented by single specimens only. Dindymene pulch: 
Olin and Pseudosphaeroxochus laticeps (Linnarsson) are the only species cited he 
which have not been detected in the middle zone. In addition to species passir 
from lower beds, those middle beds, in which trilobites are so numerous both i 
species and in individuals, also yield the following species (see plates): Staurocephalt 
clavifrons Ang., Phillipsinella parabola (Barr.), Pseudobasżilicus nobilis (Barr.), Cera 


rus intermedius Kielan, Raphiophorus tenellus (Barr.) and many others. 


The assemblage of trilobites found at Wólka. in general corresponds to th 
at Brzezinki, although some of the rarer species of trilobites have been record< 
from Brzezinki only. It is worth mentioning that one wax cast (see plate II, fig. 
of Tretaspis seticornis (His.), not recorded from Brzezinki, has been collected 
Wólka. The light mudstones of Wólka have also yielded some specimens of graptolit 
including: Orthograptus truncatus Lapw., Plegmatograptus nebula Elles 8z Woo 
Climacograptus cf. sealaris miserabilis Elles 8z Wood and Dicellograptus sp. 


On the whole, the beds above the Pleurograptus linearis zone in the Ho 
Cross Mts. appear to contain a faunal assemblage distinct from that of Great Britai 
Diacalymene marginata Shirley is absent from the fauna both of Wólka at 
Brzezinki and the close correlation of the beds here with lower Ashgillian beds 
England (represented by Diacalymene marginata beds) is difficult. It should be me 
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zd, however, that King and Williams (18) assert that correlation of Diacalymene 
inata beds recorded from various districts of Great Britain meets with certain 
| ulties and has not so far been completed. On account of the faunistic differ- 
s between the Upper Ordovician faunas of Great Britain and Poland, an exact 
elation of the beds studied in the present paper with those included in Ashgillian 
eat Britain is difficult. 


The Upper Ordovician fauna of the Holy Cross Mts. on the other hand shows 
' elose similarities to Swedish (especially Scanian) and Bohemian faunas and is. 
ct, in certain respects intermediate between them. The lower beds of the Brzezin- 
zction may be regarded as an equivalent of the Red Tretaspis mudstone, and the 
le beds as equivalent to the Staurocephalus beds of Sweden. The lower and 
ile beds of the Brzezinki section, taken together, may be regarded as equivalent 
1e Kraliv Dvir beds of Bohemia. Of the sixty or so species of trilobites yielded 
„he light mudstones of the Holy Cross Mts., 24 have been recorded from the 
rocephalus beds of Scania and 20 from the Kraliv Dvdr beds ot Bohemia, 
ugh some of these species are represented in the Holy Cross Mts. by distinet 
species. The uppermost part of the Brzezinki section is unfossiliferous and its 
lation cannot be determined at present. 


Graptolitic shales with Orthograptus vesiculosus rest on the light Brzezinki 

tones. The break noted here, which is partly of tectonic origin, spreads over the 
"most Ordovician: the summit of the zone of Dicellograptus anceps and the 
re zone of Akidograptus acuminatus, including the Dalmanitina beds. 
| Czarnocki (6) described in 1928 the Ordovician section of Zalesie near Łagów 
neluding the complete series of Ordovician sediments. The thickness of the 
le Ordovician series is recorded by that author as not exceeding 30 m. Field 
arch done by the present writer on the section exposed at Zalesie and Stawy 
- Bardo (see fig. 1), and the identification of the trilobite fauna collected there, 
e led to the conclusion that the Zalesie profile does not represent all the Ordo- 
an horizons, but the lower Ordovician series only (Tremadocian and also partly 
nigian), consisting of sandstones on which rest the Dalmanitina beds. The break 
: involves the Llandelian, Caradocian and Ashgillian. The development of the 
nanitina beds in these sections is similar to that of Scania. In the lower part of the 
nanitina beds in Poland occurs Dalmanitina cf. olini, but some specimens of 
nanitina mucronata has been recorded, together with D. olini, in an upper layer 
his part of the section. In the middle part of the Daknanitina beds occurs Dal- 
itina mueronata together with other trilobite species, the uppermost layer of 
nanitina beds has yielded Dalmanitina mucronata and Brongniartella cf. platy- 
s. Brongniartella cf. platynotus is represented in the collection from Zalesie 
wo specimens only. The assemblage of trilobite species in the zone of Brogniar- 
appears to be very similar to that from the middle beds of Dalmanitina mu- 
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cronata. Troedsson divided the Dalmanitina beds in Scania at first (36, 37) into) 
zones and later (38, 39) into three zones: 1. lower zone of Dalmanites eucentra 


(Dalmanitina olini), 2. middle of D. mucronata, and 3. upper of D. mucronata | 
Homalonotus platynotus (Brongniartella platynotus). But Dalmanitina muero: 
appears in Sweden first already in the Staurocephalus beds, its use, therefore, a 
index fossil for the upper part of the Dalmanitina beds seems to be inadequate. : 
recently in Sweden, Thorslund (35) has not used Troedsson's division of the Dalm, 
tina beds but has treated them as a single series. The present writer agrees h 
Thorslund's opinion, believing that the present state of knowledge about the Dal 
nitina beds in Sweden and in the Holy Cross Mts. makes it difficult to divide tl 
into faunistic zones, although it may be stated that there are close similarities in t 
„development in Scania and the Holy Cross Mts. The similarity of the sections | 
scribed here to those from Sweden applies also to the graptolitic shales lying at 
summit of the Dalmanitina beds, since in the Stawy section, as in Vestergótle 
Climacograptus scalaris normalis and CL. scalaris miserabilis occur only at the ju 
tion with Dalmanitina beds, whilst Akidograptus acuminatus is recorded from Łk 
-4 m, higher up. CI. scalaris normalis and Cl. scalaris miserabilis do not occur 
Vestergótland (Waern, 40) in beds higher than the zone of Glyptograptus persct 
tus. It seems therefore that the lowermost layers of the Stawy graptolitic she 
yielding these two species, may be referred to the zone of GI. persculptus of G: 
Britain. 

It was difficult to identify the break in the Zalesie section owing to 
absence of an angular unconformity between the Lower Ordovician series 
the Dalmanitina beds. Troedsson (38, 39) suggested that there is a stratigraph 
break between the Upper Ordovician and the Dalmanitina beds in Scania. The 
there became shallower towards the close of the Ordovician period and ultimatelj 
emergence occurred in this region. In that author's opinion the Dalmanitina bed 
Scania are referable to the Silurian — they form the basal sediment of the Silui 
transgression, being closely associated with overlying Rastrites beds. In discuss 
Troedsson's opinion, it should be mentioned that in other sites of oceurrenc< 
Dalmanitina beds in Sweden (Vestergótland and Vesterbotten) there are two str 
_graphical breaks, above and below the Dalmanitina beds (Kautsky, 15, p. 121). 

The Dalmanitina beds in Vestergótland have been referred by Waern (40 
Silurian but this view has met with criticism by Jones (14) who states (4. .G3 
that: ,..in comparison with British sections the Ordovician-Silurian boundary sh 
be drawn between Rastrites beds and Dalmanitina beds*. Likewise Henningsn 
(11) places the Ordovician-Silurian boundary above the Dalmanitina beds, corre 
ing them with zone 5b of the Oslo Region. 


This view is strongly supported by Jaanusson (12), who believes that tl 
are two indications of the Ordovician age of Dalmanitina beds. They are: 
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Table of correlations of the Upper Ordovician beds in S: 


A Sweden ] 
Graptolitic succession in 
Great Britain : 

Scania Vestergótland Brzezinki 
> Zone of Orthograptus Orthograptus Orthograptus Orthograptus 
E vesiculosus vesiculosus vesiculosus vesiculosus 
A] 
> 
O Zone of Akidograptus Akidograptus Akidograptus 
A acuminatus acuminatus acuminatus 
Z 
<Ę 
2 > ; Rwvatus 
4 Zone of Glyptograptus| Climacograptus Climacograptus ao oz 

persculptus scalaris norma- | scalaris norma- po. 
lis lis origin) 
e xl ieast US 
? Shelly facies Dalmanitina beds|Dalmanitina beds 
aa tus ECA EU E 
Upper  unfossill 
Zone of Dicellograptus m beds 
anceps Staurocephalus Staurocephalus | v»| Middle beds with 
beds beds a| aspis granulata bu 
o| di, Staurocephalu 
| otjmons, Phillir 
©| parabola, Lonch« 
z = portlocki, Trinodi 
< A dus and many a 
b Zone of Dicellograptus Mudstones with Red PeBEPA a PoGer-BEG2 <ith 
z complanatus „Niobe* lata and mudstones +| aspis granulata 
> Dicellograptus <| landi, Dindymene 
© complanatus Lo| ta, Pseudosphaero 
a EE jj. laticeps,  Orthoc 
[ae Green Tretaspis truncatus and P 
Black  graptolitie mudstones tograptus neb 
O shales with 
ce Zone of Pleurograptus Pleurograptus 
e limearis linearis and Cli- Black graptolitic s 
[at o with Climacograt 
a, SUZZCZUS Black Tretaspis styloideus 
P shales 


Slandrom lime- 
stone 


CONSPECTUS 


19 Dalmanitina olini Temple occurs in the lower part of the Dalmanitina 
[s in Sweden, but is found in Great Britain (Temple, 33) only in the Ashgillian. 
| 29 The graptolitic fauna above the Dalmanitina beds in Vestergótland must 
jreferred to the lowest Llandovery zone of Glyptograptus persculptus, although 


| persculptus has not yet been found in Sweden. 


Regarding the age of the uppermost part of the Dalmanitina beds Jaanusson 
| writes: ,„Fliir eine genaue Korrelation des oberen Teiles der Dalmanitina-Schichten 
„len gegenwartig noch sichere Anhaltspunkte, und diese Frage kann erst nach 
er Bearbeitung der Fauna dieser Schichten endgiiltig entschieden werden. Da 
r die faunistischen Unterschiede zwischen den Schichten mit Dalmanitina olini 
II dem oberen Teil der Dalmanitina-Schichten nach den bisherigen Angaben gering 


in Schweden zum Ashgill gehóren und daher als oberstes Ordovizium betrachtet 
pden miissen'. 

| It is also of interest that in the Holy Cross Mts. the faunal assemblage of the 
|manitina beds is quite distinct from that occurring in the light mudstones of 
lezinki. Of the sixty trilobitic species recorded from the light Brzezinki mudstones, 
y two have been detected by the writer in the Dalmanitina beds; these are: 
Mipsinella parabola (rare) and a new species from the genus Whittingtonia Prantl 
ribyl, represented by one specimen of a separate sub-species. In the Dalmanitina 
js the absence is noted of representatives of the genus Tretaspis, an index form 
m the Ordovician strata, yielded in thousands from rocks at Brzezinki and Wólka; 
mbers of the genera Cyclopyge, Trinodus and Dindymene characteristic for Up- 
Ordovician strata are also absent. The trilobite fauna of the Dalmanitina beds, 
sisting of species from the families: Odontopleuridae, Proetidae and Otarionidae 
hout any tretaspids, reveals a different assemblage from that of the light mud- 
a1es. These differences may be partly due to different ecological conditions, — 
more sandy Dalmanitina beds have probably been deposited in shallower water 
n the light Brzezinki mudstones. Nevertheless in the opinion of the present 
ter the age of the Dalmanitina beds remains an open question and its solution 
uires thorough faunal investigation in all occurrences of the Dalmanitina beds; 
s in this paper (see table of correlation) they ane provisionally not included 
, Ordovician and Silurian beds. 

At the close of the Ordovician the sea of the Holy Cross Mts. became shal- 
er as in Sweden, but no evidence is available that a similar emergence occurred. 
basal conglomerate rocks or other signs of transgression have been detected at 
base of the Dalmanitina beds within the Holy Cross Mts. Stubblefield (32, p. 64) 
es that in the Lake District of England, in North and Central Wales and Ireland 
manitina mueronata has been identified from assemblages of Upper Ordowician 
na occurring in strata referable to uppermost Ashgillian. In South Wales- 
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Haverfordwest (Reed, 28, p. 537) and in Scandinavia (Troedsson, 39) this species oceI 
in a Silurian assemblage. „If these specific and stratigraphic identifications z 
correct — writes Stubblefield (32, p. 64) — one might visualize a migration so Lt 
wards and eastwards from North Wales and Lake District at the close of Ashgilli 
times*. Temple (33) assumes that Dalmanitina socialis (Barrande), occurring 
Bohemia earlier thanin the equivalent of the Staurocephalus zone, may be possik 
ancestral to D. mucronata. He states (1. c. p. 28): „As the latter (D. mucronata) k 
been recorded from Poland in beds which are probably of the same age as 
Brachiopod beds of Sweden, it is possible to envisage a migration of the D. muc 
nata stock from Bohemia through Poland to Sweden and Northern England'*. Fe 
nistic evidence obtained in the Holy Cross Mts. seems, however, not to co 
Temple's conclusion. Dalmanitina mucronata appears in Sweden and Great Brite 
in Staurocephalus beds, although it was not yielded by the beds of the same a 
in Poland, where it appears only in the upper part of the Dalmanitina beds. It 
therefore possible to accept in part Stubblefield's conclusion, assuming, howev 
the possibility of an eastward and southward migration of this species from Gre 
Britain and Sweden to Poland at the close of the Ordovician. This Dalmanitina m: 
cronata assemblage of trilobite fauna has not, however, spread into Bohemia. 
the origin of Dalmanitina mucronata remains in doubt. 


Palaeozoological Institute 

of the Polish Academy of Sciences | 
Warszawa, March 1956 | 

; 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 
+ 


Fig. 1 (p. 254) » i 


Schematic geologic map of the middle part of the Holy Cross Mts. 1 : 360 000 
(after J. Samsonowicz, 32) 


ź 
> 


1 Cambrian, 2 Ordovician and Silurian, 3 younger formations, 4 faults 
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ALA 
Tretaspis granulata bucklandi (Barrande) 


_ middle beds 
specimens whitened 


— Nearly complete individual — Wólka, Upper Ordovician, light mudstones x 1,5 
— Cephalon — Brzezinki, Upper Ordovician, light mudstones, middle beds x 2,5 
a Cephalon, wax cast — Wólka, Upper Ordovician, light mudstones 5 A 
' Trimodus tardus (Hawle $% Corda) 
— Pygidium — Wólka, Upper Ordovician, light mudstones X-6 
— Cephalon — Brzezinki, Upper Ordovician, light mudstones, middle beds x 5 
— Complete individual — Ibidem 5 
Carmon mutilus (Barrande) 
|- Complete individual — Wólka, Upper Ordovician, light mudstones ŚR 
(| specimens except fig. 3 whitened 
PII 
Dindymene pulchra Olin 
Nearly complete individual — Brzezinki, Upper Ordovician, light 
mudstones, lower beds K 8 
 Pterygometopus recurvus (Olin) 
Cephalon and thorax — Brzezinki, Upper Ordovician, light mudstones, 
middle beds 0 
Cranidium — Ibidem X 4 
Complete individual — Ibidem Ź © 
Tretaspis seticornis (Hisinger) 
Part of cephalon, wax cast — Wólka, Upper Ordovician, light mud- 
stones x 8 
Pseudobasilicus nobilis (Barrande) 
Complete individual — Brzezinki, Upper Ordovician, light mudstones, 
middle beds X 25 
specimens except fig. 5 whitened 
PI. MI 
Dindymene ornata Linnarsson 
— Cephalon — Brzezinki, Upper Ordovician, light mudstones X5 
— Complete individual — Brzezinki, light mudstones, middle beds X 5.5 
Staurocephalus clavifrons Angelin ż 
— Cephalon — Wólka, Upper Ordovician, light mudstones 45 
E Complete individual — Brzezinki, Upper Ordovician, light mudstones, 
middle beds 2925 
Carmon mutilus Barrande 
— Complete individual, natural negative impression — Brzezinki, Upper 
Ordovician, light mudstones Ś 24 
— Complete individual — Brzezinki, Upper Ordovician, light mudstones, 
middle beds ć X 8 
Lonchodomas portlocki (Barrande) 
— Complete individual — Brzezinki, Upper SGO light mudstones, 
5 8) 
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Pl My. 
Phillipsinella parabola (Barrande) 


1 — Complete individual with two cephalons, natural negative impression — 
Brzezinki, Upper Ordovician, light mudstones 

2 — Complete individual — Brzezinki, Upper Ordovician, light mudstones, 
middle beds 
Dalmanitina mucronata (Brongniart) 

3 — Pygidium — Zalesie, Dalmanitina beds 

4 — Cranidium — Stawy, Dalmanitina beds 

5 — Cephalon — Ibidem 
Dalmanitina cf. olini Temple 

6 — Pygidium — Stawy, Dalmanitina beds 

7 — Pygidium — Ibidem 

8 — Cranidium — Ibidem 

All specimens whitened 
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I. KOTAHBCKU 


K CIPATHTPA©HM M IIAJJEOTEOTPAQHU 
. BEPXHETATPAHCKOTO KEMIIEPA B TATPAX 


(PesroMe) 


i B xefimepe BepxHeTaTpaHckoń CepHH 40 CHX IOp ONHCAHBI TOJBKO KpacHble 
znenbie CJIAHNbI, IeCHAHHKH HA KOHIJIOMEepaTbI c peTKHMA NpOCJIOŃKAMAM HNOJIOMA- 
 Paspe3 B Jlomukke CMbITHeli Noka3BIBAeT HajĄq CJIaHNeBO-KOHTJIOMEpaTOBOŃ cepnueń 
*raHHe MOINHOKŃ (CBbliie 100 M.) cepHM IKEJITBIX, MeCTaMH MepreJHCcTbIX JTOJIOMHTOB. 
NqeB0-KOHTJIOMepaTOBad CEpHA OTHeCEHA BPEM£HHO K KApHHickoMy Apycy, cepHa 
MHTOB — KR HopuńckoMy. M3 (cpakTa, 4To B IryHKTe UepBoH3 Hiuleóku B JIoOJAHe 
HOBOŃ Becb Kefimep IHpeĄCTaBJIeH B CJIAHI[eBO-KOHTJIOMEpaTOBOŃ Panu, cJrejyer, 
B 3TOT IIepHOĄ B CeqUMEHTANHOHHOM ÓacceiHe cepun KoMAHBI TABLIBKOB3 H|OJIKHA 
HMeTb MeCTO CHJIbHad (banKajlbHad quphepeHnnaqnd. B paspese UepBoH> 
KH Kkefiiep CBA3aH CENAMEHTANMOHHO C JIANUHCKUM dApycoM. B JHIosuie 
(OBCKOH HU BO Bcei BalaqHoOH OKkpauHe Tarp cpeqHuń Tpuac OTCYTCTBYET. 
MOKXET CBHNeETeJIBCTBOBATŁb OÓ BPOB3HH MH JNEHYĄANUM BO BpeMA KapHHh- 
o apyca. B HOpuHiCKHOM — BCA BTa 30Ha ÓblIa CHOBa 3aHdTa MOpeM. CJIaHNLeBO- 
vIoMepaTOBbie cjIoH kefimepa B myHkre UepBor» Hireóku ceqAMEHTAHHOHHO CBA- 
€ TOMAHOBCKHMH CJIOAMU p3Tckoro EogpacTa. B JIojrMHe XOXOJIOBCKOH MOPCKOŃ 
Ę CBA3AH CEJUMEHTANHOHHO € MODCHAM p3TOM u JIeńacoM. B Jlonmike CMbIrHeń 
ac 3ajleraeT aópasuOHHO Ha HOpHHCKOM apyce. B ero mojqormBe 3aJeraeT KJIHQOBaA 
SIMA, CJIOGKCHHAA H3 ÓOJIBUTAX TJIbIÓ 3KEJITbIX NOPHUACKHX /0OJIOMMTOB. M3 3roro 
yeT, gTO B p3Te 5Ta 30Ha Óblia IroBuquMOoMy cylneń. B cepun "epBoHs Bepxu 
EBOHT ocaqku kefiiiepa BIOJHe OTCYTCTBYłOT. B kapHmickoe BpeMA 3Ą4©Chb ÓbIJIA 
a c pasasuBaBiieńca 1exyjanqneń, KoTOpaa ycTpaHla BbICIIHe WACTH CpEHĄHErO 
ca m NOCTHTJIa aHH3MACKHAH dpyc. HoBaa TpaHcrpeccha 'HacTyrAla B HOpHKE. 
OMKH HOpHiCKHX J|OJIOMATOB OÓHApyJKeHbI B OCAJJKAX TpaHcrpeqHpyroliero xqonrepa. 
VHKTe HHEHJĄbI BO3JIE TOPpbi I[EMHAK HaÓJlroXqaeTcA HeÓOJIBIHOE YTJIOBOE HECOTJIACHE 
MY HODHIICKHUMH CJIOAMH M TpaHCrpeRAPYIOINIMMK Ha HMX ÓAKOCOKUMA. OTH ĄBHHtE- 
'UMEJIH MeCDo B poTy, — OHH OTHOCATCA K nqpeBnekummepuniickoji pasze anbnui- 
'© oporeHe3Nca. 
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ZB. J. KOTAŃSKI - 
STRATIGRAPHIC AND PALAEOGEOGRAPHIC PROBLEMS ę 

j IN THE HIGH-TATRIC KEUPER ) ; 

(Summary) | 


Keuper series. Denudation has been at work in many places during the Car 
The shaly-conglomeratic facies was predominant then while during the No: 
dolomites of considerable thickness formed too. Previous to the Lias but after 
Keuper distinct traces of orogenic movements on no great scale were observ 


ABSTRACT: Marked facial differentiation has been recorded within the he 
within the high-Tatric series. 


Only red and green shales, sandstones, conglomerates and rare dolo: 
intercalations have thus far been recorded from the hish-Tatric Keuper series. 
seen from a profile in the Smytnia Valley, this shaly-conglomeratic series is OVE 
laid by thick strata of yellow, occasionally marly dolomite, more than 100 m. 
thickness. The shaly-conglomeratic series has been tentatively referred to t 
Carnian, the dolomite series — to the Norian. Since, within the Czerwone Żlet 
in the Tomanowa Valley, the complete Keuper series is represented in the sh 
conglomerate facies, strong facial differentiation must have existed at that til 
in the Kominy Tylkowe sedimentation area. Sedimentary connection is shoń 
between the Keuper and Ladinian series in the Czerwone Żlebki. In the Choch 
łowska Valley and in the west marginal areas of the Tatra Mts. Middle Triasi 
beds are absent, while Norian shales and dolomites rest directly on Werfenian shal 
This seems to suggest Carnian erosion and denudation. Carnian rocks within t 
sedimentation area of the Czerwone Wierchy and Giewont series have also e 
perienced this erosion. It has reached here down to Anisian deposits which are 1 
presented in this series; Ladinian deposits being completely absent. During t 
Norian, the entire high-Tatric area here suffered marine transgression. Within t 
Smytnia Valley, the Norian age is assignable to a mishty dolomite series, also. 
red shales and conglomerates in the Czerwone Zlebki, the latter probably owi 
their origin to littoral sedimentation. The Norian sea had also encroached on t 


sedimentation area of the Czerwone Wierchy and Giewont series, as shown 
dolomite Norian fragments occurring in the Dogger transgression deposits. | 

In the Chochołowska Valley, marine Norian formations show sedimenta 
connection with marine Rhaetic and Liassic rocks; in the Czerwone Żlebki the shal 
conglomeratic Keuper series display sedimentary connections with Rhaetice Tom 


nowa layers, whereas in the Smytnia Valley Norian dolomites are directly ovć 
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1 by Liassic formations. At their base a breccia occurs, built up of enormous 
cks of yellow Norian dolomites. Higher up, the breccia had sedimented in connec- 
a with Liassic conglomerate and quartz sandstones. Profiles here show rather 
png morphologic differentiation and wide facial change in the Rhaetic strata also 
the high-Tatric series. 

At the site Rzędy near Ciemniak Peak, Bajocian crinoidal limestones rest 
jectly on Norian dolomites. This suggests a further southerly range of the Norian 
jnsgression than of that of the Liassic. Liassie beds have probably never been 
bosited at all in the Czerwone Wierchy and Giewont series. In the Rzędy section 
're is slight angular unconformity between Norian and Bajocian beds. Movements 
4 taken place during the Rhaetic, after the sedimentatiom of the Tomanowa 
jers, but before that of marine Rhaetic deposits from the Chochołowska Valley. 
the Czerwone Wierchy and Giewont series, this orogenic phase is responsible 
j the penaccordant position of the Dogger beds on those of the Middle Triassic. 
rious Dogger stages overlap different horizons of the Middle Triassic. This is 
ily discernible in the southern slope of Mt. Giewont. The footwall in the Czerwone 
erchy and Giewont folds being pressed out, the observation of tectonic and se- 
aentary connections of layers is impeded. 

boratory of Dynamic Geology 


j the Warsaw University 
| Warszawa, January 1955 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 


Fig. 1 (p. 276) 
Keuper profile in the higher portion of Smytnia Valley 
I Middle Triassic (Ladinian); II Carnian; III Norian; IV Liassie 
lolomite-quartz breccias; 2 conglomerates: w calcareous, k quartzose; 3 siliceous 
dstones; 4 calcareous sandstones; 5 clayey shales; 6 dolomites; 7 limestones; 
8 dolomites with cherts; 9 sandy limestones with cherts 


(PL I. 
— sedimentary contact of Norian dolomites with Liassic sandstones 
—— Liassic conglomerates close to the contact with Norian dolomites; large frag- 
ments of Norian dolomites are also discernible 


PI 1 


'— rain gullies on Norian dolomites — higher portion of Smytnia Valley 
Jdarge blocks of yellow Norian dolomites cemented by sandstones and Liassic 


conglomerates — ibidem 
AU photos by Z. J. Kotański 


67 


| CONSPECTUS 


M. TOHCHOPOBCKH 


WAVHA AIITHXOB H3 KPHHOHJIHOTO H3BECTHAKA 
TMTOHO-BEPPHACA B OKPECTHOCTAX UOPIITbIHA 


(Pes3rome) 


| B KpHHOHĄHOM H3BECTHAKE 4UOPIITBIHCKHOH CcEpHH IB OKPECTHOCTAX UOPLIITBIHA 
JNATBI, I[OHbIia), KOTOpbiń CeqHMEHTAaNHOHHO KOHTAKTHPYET € TJIOÓHTEpHUHOBBIMA 
zm (2, 3),* aBTopoM Haliqedbl 55 3K3EMIUIAPDOB aJITHXOB B 2 mpohyjax (1 u Ż) 
akień u cpeqHeń 4aCTAX 3TOTO M3BECTHAKA, B OJJHOM e Hpoduje (3) — B ero 
pek HaCTHM. ABTOp olpeqejldeT UX, OCHOBBIBAACH Ha KpHTepuax TpayTa (9) Kak: 
| Lamellaptychus angulocostatus (Pet.) cf. f. typ. Trauth (10 o6pa310B) 

| Lamellaptychus angulocostatus (Pet.) var. cf. atlantica (Henn.) (4 oópazna) 

| Lamellaptychus angulocostatus (Pet.) var. nov.? (2 oópa3na) 

| Lamellaptychus angulocostatus (Pet.) var. ind. (6 oópasna) 

' Lamellaptychus sp. ind. ex gr. ds Trauth (13 o6pa3N0B) 

Lamellaptychus sp. ind. ex gr. d Trauth (17 oópa310B) 

Lamellaptychus sp. imd. (Io Bceń BepoATHOCTHM He IpHUaĄqiexKaI1He K rpylie 
_ d TpayTa (3 oOpagna). 

_ BOJBIIHKHCTBO OIMMUCbIBAeMBIX OÓpPA3ĄHOB IPHHAĄJIEKHT K npymme d Tpayra (1. c.), 
Hefi ke k L. angulocostatus. 

Rak KaKeeTCA, B ACCJIENOBAHHBIX IIPOCPHJIAX HE CYLIECTBOBAJIA pPA3HKNbBI B Bep- 
AJIBHOM paCHpocTpaHeHHMH HYalie HaXOĄHMBIX JIAaMEJLIANTAXOB Dpylmmbl d TDTpayra. 
ANyeT IOĄ4EePKHYTb OTCYTCTBHE JIEBAIITHKXOB B 3TOH chayHe. 

B rnpobiiax 1 m 2 NO4TH HeNOCpe4CTBEHHO IOJ CAMBIMA HHHKHHMH CJIOAMH 
Ilie ylomMaHyToh payHoń, Ha3BaHHoi aBTOpoM IepBoi, OH Haliei q„pyryło payHy 
4XOB. OTa (bayHa OTNMdAETCA OT IIEpBOŃ IIOJIHbIM OTCYTCTBHEM L. angulocostatus 
OJIBIUMM NPONEHTOM JIAMEJLIANTAXOB, He BXOĄAINMX B rpylmy d Tpayra. Ilosromy 
Bad (bayHa MOTJIA B STHX IIpodQHJIAX IIOABATbCA JIMIIb HeMHOTO HM?KE TEX HHCHHX 
2B HJIM B HHX CAMbIX, DTĄe OHa Óbira HafiqeHa aBTopow. BepxHda rpaHina aTol 
BOH bayHbi HH B OĄHOM M3 IMpodpuień He MOTJIA ÓbITb ĄJOCTOBEDHO YCTAHOBJICNA, 

KAK IOBBIIIE CAMbIX BBICOKAX CJIOeB C TepBoń dayHoń aNTHXA BOOÓLLE 
dań L2HBI, NE 

JlaHHblie, Kacaroli1ecA BO3PACTA ONACHBIBAHHOA (hayEbI AMTHUXOB, CJIEJTYFOLNKE: 

1. Buq L. angulocostatus, CONIacHo € MHeHH2M MHODHX 2BTODPOB, BbICTylaeT 
AHad € BEepXHero THTOHa? — ro óeppuac-OappeM. JleBanruxu McHe3aroT Nodru 


* |lHdpbl KypcuBOM B CKOÓKAX OTHOCATCA K OIMCKY NATepaTypbl B TIOJIBCKOM 
Te. 


o 
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COBEDPIUCHKHO IpHÓJIM3HTEJIbHO Ha TpAaHHie MAJLMA H HEOKOMA. BepTMKAJIbHOe PACH 
crpaHeHie Tpylmbl d B npełejrax OrnicbiBaeMOŃ (payHbl He j„ruphpepeHNUpoBaNo. B 3 
rpylmie WMUMeIoT MeCTo HeKOTOpbie M3MEHCHHA B lepHojqe BepxHeń THUTOH-Oapp 
Hosromy paccMaTpuBaeMad B 3Toli paóoTe QayHa anTruxoB MO%+eT ÓbITb upeqcTai 
TEJIEM TOJIBKO HACTH BTOTO IEpPHOĄa. OHa BECbMA CKYĄHA B pAJHOBKAĄHOCTH M3 TPYM 
d; sro 6e3cropHo xapakTepusyeT MAJIbM, MOKET ÓbIrIb — ÓappeM, B KOTOPOM Haf 
naeT ucue3aHHe JIaMEJUIANTAXOB. € Apyroń CTopoEbl, HpolieHT UHJABAĄCB TPyTNIB 
aToń (bayHbl O4eHb OOJbLIOń, To, IIO MHeHMIO AaBTOpa, ABJIAeTCA XapakTepHoń uepr 
HeokoMa. H Tak, AccjieqyemMaa (bayHa JIMÓó0 yKa3bIBAeT Ha TIepeXOj| MaJIbMa B HeOK 
Juaó0 ke OHA IpPHHAJJIEKUT K Óappemy. BTOopyło BO3MOKHOCTb CJIENYET HCKJIIOGĄ 
Tak KAK BTa QayHa IOABJIAETCA HEHOCPEĄCTBEHHO Bbliie BepxHeń TpaHH1qbI c haj 
xapaxTepHoń NIA IOpbl, TO eCTŁ oÓJaĄJaroINqeń MAaJbIM HporeHTOM MHNMBHJOB 
TPylMNbI d. 

2. RK. BupkeHMmaliep Harel Tintinnopsella cf. carpathica (Murg. 8 
KOTOpAA BCTpedaeTcA BECbMA PeĄKO, HM Globochaeta alpina Lomb., KOTOpaA BCTp4 
TCA PERKO B KPHHOHĄOBOM HM3BECTHAKE THUTOHO-ÓeppHaca OKpecTHOCTei Hopr 
(3). STH HaXOĄKH COBEPLIICHBI IOBbIIIe HMKHei UaCTH 3TOŃ IOPOĄBI H B MHbIX 
QhHJIAX, HERKEJIH Te, H3 KOTODBIX MpOACXOJUT (hayHa aITUXOB aBTOpa. Hajmdne 
MHKPOOPraHH3MOB OMPEĄEJIAET BO3PACT NOPOĄbI KAkK TUTOH-Óepphac (cf. 4). 

3. RpHHOHNHbBIA HBBECTHAK THTOHO-ÓeppHaca 3aJieraeT TIOBbIIIE IOPOJĄ C TAT 
CKOŃ HJIA HHKXHe-THTOHCKOŃ (bayHof. M3 COIIOCTaBJIeHHA OÓBIAHO HeTOUHOŃ JIOK£ 
3aqHH 3TH4X (bayH B MoHorpapun VJrura (10) c ormcaHiemM npobprjrei K. Bupk 
Mańepa (3) He cJeqyeT, UTOÓbI 3THu (bayHbl HIPOHCXOJĄKJIH HU3 IHOPOĄ 3AJIETAFOINKX 
lIOCPeĄCTBEHHO HHKe KPHHOH]IHOTO HSBECTHAKA THTOHO-ÓeppHaca. Bblimie, HO He 
IOCpeĄCTBEHHO BbIIIe BTODO H3BECTHAKA, 3AJIETAIOT IIOPOJĄBI, KOTOPble BH HOpPLITE 
CkOŃ CODHH B KJIAIMIOBOM IOHCE IIOABJIAIOTCA HECOMHEHHO B HeOKOME. Elie BbIIrIe 
BO |BCeX (CEDHAX KJIUNIOBODO HOACA — BAJETAIOT HEHOMAHCKHE CJIOH c Rotalip 
apenninica (Renz). | 

Bce 5Th ĄaHHble IpHBOĄAT K BAKJIO4CHUK, UTO HaHÓOJee TIpaBĄOINOĄOÓH 
BO3pacTOoM MacJejjyeMoń (bayHbi alTAXOB ABJIdeTca ÓeppHac. 
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[f. GĄSIOROWSKI 


FAUNA OF APTYCHI FROM THE CRINOIDAL LIMESTONE 
OF THE TITHONIAN-BERRIASIAN NEAR CZORSZTYN 
(PIENINY KLIPPEN-BELT) 


(Summary) 


STRACT: The author describes the fauna of Lamellaptychi from the crinoidal 
tone which forms the highest part of the so-called Tithonian of some types 
he Czorsztyn series (Pieniny Klippen-belt). This fauna is characterized by a high 
entage of individuals from Trauth's group d and by a low number of different 
| forms within this group. Its age is most probably Berriasian. 

| There are several post-Kimmeridgian crinoidal limestones in the Czorsztyn 


| 


es. They differ in their stratigraphic position (1, 10) *. Only one lies directly below 
 Globigerina beds. It has been called the Crinoidal Limestone of the Tithonian- 
= (203): 

I found 54 specimens of Aptychi! in three profiles of the Crinoidal Limestone 


the 'Tithonian-Berriasian near Czorsztyn. On Trauth's (9) criteria I classify 


n as: 
Lamellaptychus angulocostatus (Pet.) cf. f. typ. Trauth — 10 specimens 
Lamellaptychus angulocostatus (Pet.) var. cf. atlantica (Henn.) — 4 specimens 
Lamellaptychus angulocostatus (Pet.) var. nov.? — 2 specimens 
Lamellaptychus angulocostatus (Pet.) var. ind. — 6 specimens 


Lamellaptychus sp. ind. ex gr. d, Trauth — 13 specimens 

Lamelaptychus sp. ind. ex gr. d Trauth — 17 specimens 

Lamellaptychus sp. ind. (probably not belonging to Trauth's group d) — 3 spe- 
ens. 

The convex surface of the L. angulocostatus (Pet.) var. nov.? differs from the 
7ex surface of the L. angulocostatus (Pet.) var. atlantica (Henn.) only in the width 
he lamellae and the corresponding furrows, and from the convex surface of the 
ngulo-didayi Trauth in the complete lack of undulations of the lamellae. L. an- 
costatus (Pet.) var. nov.? may be placed between L. angulocostatus (Pet.) f. typ. 
ith and L. diday (Coqu.) in the same way as L. angulocostatus (Pet.) var. 
ntica (Henn.) may be placed between L. angulocostatus (Pet.) f. typ. Trauth and 


* Figures in italics in brackets refer to literature quoted at the end of the 


sh text. 
1 Symmetricai pairs of shells when found have been counted as single 


imens. 
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L. seranonis (Coqu.) f. typ. Trauth. I do not, of course, mean evolutionary sequer 
kut only sequences of geometricąl forms which constitute a passage betwe 
two distinctly different forms. As can be seen from the above list, the major 
of specimens of Aptychi from the Crinoidal Limestone of the Tithonian-Berriasib 
belong to Trauth's group d. Within this group at least an important part of 1 
specimens belongs to L. angulocostatus. There are, however, reasons to suppose 
in the described fauna the percentage of individuals belonging to group d is actuap 
smaller, though not much, than the percentage which could be inferred from nr 
list. In all the profiles of this crinoidal limestone Lamellaptychi belonging to gro 
(excl. of L. angulocostatus (Pet.) var. nov.?) appear to occur always together. As 
the remaining Lamellaptychi, specimens are too scarce to allow an analogous c© 
clusion. Laevaptychi were absent in all the profiles studied by me. 

In two profiles of the here studied crinoidal limestone, almost directly undł 
the lowest strata in which I found the above described fauna, I observed a sui 
stantially different fauna of Aptychi. In this fauna L. angulocostatus seems to 
absent and the percentage of Lamellaptychi not belonging to group d appears to 
nearly as high as that of Lamellaptychi belonging to group d in the former faun 
'Therefore, the former fauna must have appeared in these profiles either just 
the lowest strata by which it was yielded or within these strata. As to the 
limit of the former fauna, no such inference is possible as I observed no Apty 
in all the profiles of the crinoidal limestone studied by me above the highest stra 
where it was collected. : 

'Three groups of data as to the age of the described fauna are available. T* 
first is supplied by the fauna itself, the second — by microorganisms found in tł 
Crinoidal Limestone of the Tithonian-Berriasian by K. Birkenmajer (3), and ti 
third — by the stratigraphical position of this limestone. 

19 The species L. angulocostatus appears perhaps in the Upper Tithonian bi 
more probably in the Berriasian and is found up to the Barremian*. Too lit 
is known about the vertical distribution of the varieties of L. angulocostatus to justii 
their use here, the more so as my determinations are only „cf*. Laevapt; 
chi almost completely disappear about the upper limit of Malm (ef. Trauth, 4 
I think that the general character of the fauna of Aptychi from the Crinoidal Lim 
stone of the Tithonian-Berriasian permits to determine its age more exactly ths 
as Upper Tithonian?-Berriasian-Barremian. As group d in this fauna is vertically w 
differentiated, and as it changes during the Upper Tithonian-Barremian period ( 


+ Cf. Trauth, 9, p. 204-212; Trauth in Pires Soares, 5, p. 54; Glangeaud in Pir 
Soares, 5, p. 76-77; Andrusov, I, pp. 49, 73, 76; Uhlig, 10, pp. 212-213, 80; L. angul 
costatus has not been found in the undoubtedly Tithonian faunas from the Pienit 
Klippen-belt. As these faunas are very abundant and rather well known (cf. Andr 
sov, 1, Uhlig, 10), it can be definitely stated that this Aptychus is absent from thel 
But it should be remembered that in the Pieniny Klippen-belt no fauna is knov 
of undoubtedly highest-Tithonian age, although we know few faunas of Upp 
Tithonian age. 
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Eb, 9), this fauna can represent but a part of this period. The fauna in question 
sery poor in varieties from Trauth's group d; this is certainly a characteristic of 
| Malm (ef. Trauth, 9) and also, perhaps, of the period of disappearance of La- 
laptychi, i. e. the Barremian. On the other hand, the percentage of individuals 
E group d is high in this fauna; in my opinion, this is a characteristic of the 
beomian *. 

Therefore, the fauna of Aptychi from the Crinoidal Limestone of the Tithonian- 
*riasian represents either the transition from the Malm to the Neocomian or the 
'remian. The latter possibility must be excluded, as this fauna almost directly 
ceeds a fauna which shows a feature characteristic of the Jurassic, i. e. a low 
centage of individuals from group ad. 

2? K. Birkenmajer found Tintinnopsella cf. carpathica (Murg. % Filip.) which 
Jery rare, and Globochaete alpina Lomb. — rare, in the Crinoidal Limestone of 
 Tithorfian-Berriasian near Czorsztyn in other profiles than those which yielded 
fauna (3). These microorganisms determine its age as Tithonian-Berriasian (cf. 4). 
, 39% The Crinoidal Limestone of the Tithonian-Berriasian lies above some 
s where Lower Tithonian or Tithonian faunas have been found. The localization 
hese faunas in Uhlig's monograph (10) is rather inexact. It is impossible to ascer- 
whether, or not, some of these faunas had been found directly below the 
ioned limestone, but the latter seems more probable. Above the Crinoidal 
aestione of the Tithonian-Berriasian — though not directly — lie rocks that 
loubtedly begin in the Neocomian within the so-called Transitional Series and 
in the Pieniny Series (2, 3). There probably has been a diachronism, but if so, 
s not known how great it was. In all series of the Pieniny Klippen-belt these 
s are succeeded by Cenomanian beds with Rotalipora apenninica (Renz) (2, 3). 
I think that these data must lead to the conclusion that the fauna of Aptychi 
the Crinoidal Limestone of the Tithonian-Berriasian near Czorsztyn is most 


bably of Berriasian age. 


I wish to tender my thanks to Professor F. Bieda, Mr. K. Birkenmajer and Pro- 
sor W. Krach, who have been so kind as to discuss with me some points con- 
ted with the present paper. I am also greatly indebted to Mr. K. Birkenmajer 
enabling me to read his unpublished materials on the stratigraphy of the Czor- 
rn Series, and to Dr. J. M. Pires Soares of Lisbon for his exquisite courtesy in 
ding me his important works on Aptychi. 


»oratory oj Geology ć Stratigraphy 

f the Polish Academy of Sciences 

| Kraków, December 1955 

' 8 In literature there are no exact data on the percentage of individuals of 
dous Aptychi in faunas of various age. In about one thousand specimens of La- 
Ilaptychi from the Malm of the Pieniny Klippen-belt collected by me, only a few 
ong to group d. In some fifty specimens from the the Valanginian-Barremian of 
so-called Transitional Series, the distinct majority belong to group d. 
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DESCRIPTION OF FIGURES IN THE POLISH TEXT 


Fig. 1 (p. 292) 
Shell of an Aptychus 


S symphysal rim, Z outer rim, L lateral rim, pa apical diagonal, a apex, l length 
after Trauth, 7, fig. 1 ) 


Fig. 1 (p. 292) 


Schematic section of shell of an Aptychus normal to symphysal rim 
zs symphysal slope 


1 
i 
PE 3 
Lamellaptychus angulocostatus (Pet.) cf. f. typ. Trauth i 

1 — Convex surface of shell — Czorsztyn, cliff W of the Castle; Crinoidal 
Limestone of the Tithonian-Berriasian, a loose fragment x 
2 — Ditto, 470 cm. from the upper contact 8 

Lamellaptychus angulocostatus (Pet.) var. cf. atlantica (Henn.) 

3 — Convex surface of shell — „Łysa Skała* cliff SW of Falsztyn; Crinoidal 
Limestone of the Tithonian-Berriasian, 575 cm. from the upper contact % 

4 — Impression of the convex surface of shell, „Zielone Skały* cliffs 

between Czorsztyn and Falsztyn; Crinoidal Limestone of the Tithonian- 
Berriasian, 390 cm. from the upper contact x 

Lamellaptychus angulocostatus (Pet.) var. nov.? 

5 — Convex surface of shell — Czorsztyn, cliff W of the Castle; Crinoidal 

Limestone of the Tithonian-Berriasian, 390 cm. from the upper contact X 
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UIERKCAH JPOBHU z B. IIAPAXOHAK 


JNEHOBDBIE TYWOOHTbI H3 OKPECTHOCTEM IIHHUOBA HAĄ P. HKH1OM 
(PesroMe) 


OmncaHbI OCATKM HMKHEDO TOPTOHA OKpecTHOCTeii q4epeBHh KRpRHKAHOBANC 
le IIaHuoBa M BbiCTylaroniie B 3THUX ocaqkax TypQpHTbl. TOproHckue OcaqKM 
| UKCHPI 3ĄECb DMMCcaMH, MEpreJHCTBIMH DJIMEAMH HA MEprEJAMM, 3AJIeraroINnAuMA ra 
„x Mepre.rax kamraHa. B HuxHei uacTu OÓHaHteHud (pic. 2, cTp. 305 NOJbEKOrO 
fra) uHafiqeHo Pectinidae u Óoraryro cbayHy dopamaHupep (cTp. 315 NONBbCKOTO 
ra). XapakrepHoń ueproń sToi MAKPOPayHbI ABJIAETCA HAJIHHHE MHOTOUKCJIEHHbIX 
tcrasnrerreińi cemelicTBa Lagenidae AH NIaHKTOHOBBIX popawainpep (ui. I, por. 1). 


JIOTUdHblIe KOMNJIEKCbI (QOopaMHHKhep BBICTYNAFKoOT y NONOLUBBI 7. Ha3. ÓapaHOBCHHX 
'» B OKpecTHOcTAx MexoBa (mni. II, por. 1), y NOĄONIBBI TIMH C Ostrea cochlear 
;pecTHocTax KpakoBa KH y IIOĄOLIBBI TODTOHCKAX TJIAH, BbicTynmarolidx B Bepxnefi 
2844 M B OHpeCTEHGCTA OCTpaBbl (M. Vaśićek, 27, 28,* B. Rużićka % K. 
$, 20). B BepxHefi uacTu mpogHra KoMrIeKc dbopaMuiicpep OTHeTJIUBO M3- 
eTcdA. BŻĄeCb BbICTylałIoT MHOPOYKCJEHHbie ÓyJIHMMHbI HK yBATEPHHBI (IepedHCJIe- 
B IOJbCKOM TEKCTe, cTp. 316, K nur. I, bom. 2). STOT KOMNUIEKC B OÓŚLĘEM XODOHIO 
BETCTBYET MUKpohayHe T. Ha3. XOĄGHHNKHUX CJIOeB ORpecrHocrei Boxnn (15). 
WokHeń HACTH KCCJIETOBAHHOWO Hpohauna (puc. 2, oópasen 3; Taó. 2 m pic. 3) no- 
MOTCA MHOTOYKCJIEHHbiIe KMPACTAJLIBI THNCA A OJEOBpeMeHHO (PopaMHHHdpepoBAA 
la pe3ko GejHeeT. Torke B BepxHeńi dacTu mpoćbHjlA B ocajqKax NOABJIAETCA BIA- 
"IbHOE KOJIHMSECTBO TUNCca. MOKHO TpEYNOJArATb, 4TO BO BPEMA OTJIOGKEHAA NIKI 
epreneii, OÓHapyeHHbBIX R MECTHOCTA HpHUKAHOBEHNE, OCAJKĄCHHE THlca M3 MOPD- 
f BOĄbI IPOHBOMIIJIO NBOSKPATHO. BaAJIETAIOINKE NOBbUNE TIMA THUNCWI B BepxHeH 
HM OÓHAKeHHA MOJKHO CHYHTATb CTPpATUDPA(pHUeCKAM BKBABAJIEHTOM TUNCOB OKPECT- 
"ei MexoBa, RpakoBa H THNCOB IIOXNOJMA. 

OcHOBbIBAACb Ha OIPENEJeHHOM MECTOHAXOKĄCHAM FIIMH M Meprejleń B pa3- 
IX M CcOCcTaBe MUKpochayHbi (bopaMuHudpep, AaBTOPDBI IIPHYKCJAIT 3TH UODOJPI 
'pxiei uacnu HMIKHEDo TOpToHa (= ÓapaHoBckHe CJIOH Io A. HapHONKOMY, 2, 3). 

B Meprejax H MepresIHCTbIX HMKHE-TOPTOHCHHX UJIMHAX, OÓHAJKCHHAbIX B_ Bbl- 
2 B MeCTHOCTH KpieMMAHOBHIE, HaŃqeHBI TPA IMpPOCJIOŃRA NOPOĄBI UHPORJIACTANE- 
o cocTaBa. Ilopoqa HmxtHeń npocjońku (pic. 2-C) He oTMdaeTcd HMHEM OT 
/aaroliux ee MepreJrefi H TOJIbKO IlyTeM IPpOoMbIBKH KOHCTATHPOBAHO HAMMAKE IM 
IAaCTHUECKHX 36peH KBapIa H ÓHOTHTA. 


* [ludhpbl KypcHBOM B CKOÓKAX OTHOCATCA K CIHCKy JMTepaTypbl B HOJIbCKOM 
"Te. 
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B roponqax BepxHAx upoeJioek (puc. 2-A m 2-B) nocie yqaleHHad pak 
MeHblie 4eM 3 MHKDOHA, OCTAJIMCŁ MHOTOUHCJIEHHbIE MEJIKHE OÓJOMKM BYJIKAHE 


8 


(rpocnoika A — 58,450/, npocnojika B — 61,746). 
IIopoqbl oóeHX HCCJIETOBAHHBIX IIPOCJIOEK OIPEĄEJIEHBI KAK CHIBHO GCHTOAM (r 
POBaHHble TyphHUTbi. Boapacr mx mo Bcefi BepoaTACCTH COOTBETCTBYET BO3pacTy Ti 


©DHUTOB M3 XOĄeHHIKHX CJIOeB OKPDECTHOCTAK BOXHH (BepXHAdA dACTE HHKHELO TODT 


s 


» 
$ 
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* CONSPECTUS 


ALEXANDROWICZ % W. PARACHONIAK 


MIOCENE TUFFITES IN THE VICINITY 
OF PINCZÓW ON THE NIDA-RIVER 


(Summary) 


TRACT: Inclusions of bentonitized tuffites were detected in 1953 at Krzyżano- 
je near Pinczów, to the south of the Holy Cross Mts. associated with marly-argil- 
'OUS „Tortonian deposits. A detailed description is here given of the profile of 
;e Miocene deposits from Krzyżanowice, based on the investigated Miocene micro- 
na occurring there, also some notes on the petrography of the discovered tuffo- 
genic products. 


Geological part 
(by S. Alexandrowicz) 


In a rockbed of Miocene deposits in the vicinity of Krzyżanowice (fig. 1-K) 
te Inoceramus marls occur yielding an abundant foraminiferal fauna, indicative 
he Campanian age (see p. 306 of the Polish text). 

The Miocene deposits outcropping in a road-cutting (fig. 1-M) are here re- 

d by marls, marly clays and gypsum. Light grey marls with a pelecypods 
aa (Ostrea; Pecten)- lie in the lower part of the exposure. Higher up they grade 
marly clays containing a poor fauna. They are overlaid by gypsum rocks. Two 
| intercalations of bentonitized tuffites, ranging from four to eight cm. in thick- 
s, occur in these marly-argillaceous deposits. 
The lower part of the profile (sample 2) has yielded idiomorphic quartz crystals 
xagonal bipyramid), sharp-edged grains of quartz and numerous biotite scales. 
| quartz grains show no signs of mechanic abrasion. They resemble crystals and 
„tz grain encountered in some tuffite intercalations in the neighbourhood of 
icow. The grains may, therefore, be of pyroclastic origin, while their occurrence 
iifies to the presence near Krzyżanowice of the third, lowest tuffite intercalation 
s. 2-C, 5-0). 

The profile of the Krzyżanowice marls shows variations in the numerical 
imdance of the foraminiferal and molluscan faunas and in the content of glauco- 


» quartz, pyrite and gypsum of the deposits (see table 2). There is a marked 
rease in the content of gypsum in the lower part of the profile (sample 3) together 
h a corresponding impoverishment of the foraminiferal fauna. 

A study has been made of the foraminiferal microfauna yielded by samples 
lected in the road-cutting at Krzyżanowice. Their full list mentions 118 species 
» p. 312-314 of the Polish text). Two foraminiferal assemblages were diififerentiated 
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in the profile. The lower (sample 1 % 2) is characterised by an extremely ab 
microfauna. Representatives of the family Lagenidae and planctonie foramini 
predominate (see p. 315, and pl. I, fig. 1). This assemblage resembles the „| 
orbulinetum* from the vicinity of Ostrava (M. Vasitek 27, 28, B. Rużióka 
K. Beneś, 20), also the „Lanzendorfian fauna* from the neighbourhood of Vie 
(Grill, 6) and assemblages occurring at the bottom of clays near Cracow, w 
Ostrea cochlear (pl. II, fig. 1). 

The other „Upper* foraminiferal assemblage, containing great numbers 
buliminae and uvigerinae, is encountered in the higher part of the profile (samp 
4-7, p. 316 of the Polish text). This assemblage is similar to those from sub-gyps 
clays ot Upper Silesia and those from the Chodenice beds in the vicinity of Bo 
nia (15). Ń ©. A 
On grounds of lithological analogies, of their position beneath the gypsum rat 
and of their foraminiferal fauna, it was possible to establish the age of marls 2 
marly clays from Krzyżanowice. These formations have been referred to the upi 
part of the Lower Tortonian as equivalents of the so-called Baranów beds or st 
gypsum marls (J. Czarnocki I, 3, 4 and K. Kowalewski 10, 11, 12). 

The upper tuffite intercalations (A, perhaps also B) of the profile from Kr 
żanowice may thus be regarded as corresponding to the tuffites of the Chodem 
beds near Bochnia, described by W. Parachoniak (19). ] 

Several sites of occurrence of tuffogenic products have now been recom 
from the Tortonian of the southern margin of the Holy Cross Mts. Two of these si 
have been reported by J. Samsonowicz (21). In the vicinity of Pińczów these produ 
have been recorded from three sites (fig. 4). In addition to the Krzyżanowice 4 
posure here considered, Miocene bentonites intercalate Tortonian marly clays in ' 
neighbourhood of Chmielnik. At Kije, a bentonite intercalation is recorded fr 
Lower Tortonian clays, which, according to W. Krach, are equivalent to the I 
ranów beds. 


Laboratory of Physical Geology 
at the 
College of Mining ć: Metallurgy 
(formerly at the Jagellonian University) 


Kraków, February 1956 


Petrographic part 
(by W. Parachoniak) 
The petrology of bentonitized tuffite intercalations from the Krzyżanow 
profile has been closely studied. In microscopic thin slides biotite scales, qua 
grains and heavy as well as opaque minerals were discernible against a backgrot 
of bentonitized vitreous mass. 
After washing off the under-three-microne-grain fraction, powdered sli: 
were prepared which showed the predominance in both samples of grains of devil 
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d glass. Unaltered, optically isotropic grains are the exception (pl. II, fig. 2). The 
ssidian, pumice and globular varieties of glass were detectable in some grains 
PL fig. 2). 


The mineral norms (mineralogical composition) and heavy mineral assemblages 
' the two tuffite intercalations are as follows: 


Mineral norms 


Sample A Sample B 
Glass (devitrified) 82/6 of volume 830/0 of volume 
Quartz 4 4 
Felspars m 7 
Biotite 4 3 
Opaque $z heavy minerals 4 3 


Heavy minerals assemblages 


Sample A Sample B 

Biotite 78.40/0 48.09/0 

Garnet 6.0 18.0 

Zircon 4.0 9.3 

Tourmaline 0.3 2.7 

Topaz 0.3 0.7 

Rutile = 0.7 

 Glauconite — 3:3 

Opaque minerals 11.0 17.3 A 


Decolouration analyses of methyl blue water solution indicate a high degree 
£ bentonitization experienced by the two tuffite intercalations. Thermic analysis 
one after J. Tokarskis method (23, 24) shows a relatively high montmorillonite 
ontent in the A and B intercalations: 58.45 and 61.74 percent respectively. These 
wo intercalations have been called bentonitized tuffites. It may be noted that 
.mphibole is absent from the heavy minerals here, as it is also from tuffites of the 
5hodenice beds in the vicinity of Bochnia (W. Parachoniak, 19). The age of the 
lescribed tuffite intercalations from Krzyżanowice has been referred to the higher 
art of the Lower Tortonian. 

Laboratory oj Petrography 

at the 

ollege of Mining %: Metallurgy 
Kraków, January 1956 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 


Fig. 1 (p. 304) 
Sketch map of the area around Krzyżanowice 
(£ outcrop of Cretaceous marls; M cutting with exposed Lower Tortonian deposits 
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» Fig. 2 (p. 305) 
Outcrop in roadcut near Krzyżanowice 
a marls; b clayey marls; c marly clays; d gypsum; e intercalations of bentonitize 
tuffite (A, B; lower intercalation C with pyroclastic material); f 1-7 sites of col 
lection of microfaunal samples 


Fig. 3 (p. 308) 
Quantitative diagram of the occurrence of gypsum, glauconite and foraminifers i 
the Krzyżanowice profile 


gypsum — thick interrupted line; glauconite — thin interrupted line; foraminifers 
dotted line 


Fig. 4 (p. 310) 
Map of the area around Pińczów 
showing occurrence of Tortonian tuffogenic rocks (T) 


Fig. 5 (p. 311) 
Stratigraphic profile of Lower Tortonian deposits from Krzyżanowice 
A, B, C, intercalations of tuffogenic rocks; g lamina enriched in gypsum 


PE 
1 — Lower foraminiferal assemblage from cutting in Krzyżanowice (sample no. 2: 
ca. X 16 
2 Higher foraminiferal assemblage from cutting near Krzyżanowice (sample 
no. 3) ca. X TIG 

PL AUT 
1 — Foraminiferal assemblage from base of Baranowice beds in Racławice near 
Miechów ca. X 16 
2 — Fragment of volcanic glass, pumice variety ca. X 288 
3 — Fragment of volcanic glass with crystallites ca. X 18 


Photos 2 and 3 by B. Ostrowicki 
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EAPHBIK 


NELIEPHbIE IM3OJIHTbI B ONĄHOH H3 IELĄEP B BOMIIELUOBE 


(PeaioMe) 


B MecrHocru BolineiryB R KagaBckHx Fopax (Cyq4eTbi) Hai1eHbl B rremiepa, 
a30BAHHOf B HHIKHC-REMĆDHACKHX HGBBECTHJKAX, B HEÓO.IBNIOM YTJIYÓTEHMA, Ha- 
IHeHABIM BOĄOH, CBOÓOĄHO JIe+KAINHE TELĄCNHBIE IABZOJUTbBI. QopMOi OHM BECHMA 
3HOpONHbI: IIiapooópa3Hble, KUIHEĄCHUECKAHE, MHONNA HeperyldpHbie. BerauńHa KX 
1eóerca or 0,7 qo 1,6 cM. Okpacka uX piiaBo-KEJTAA. OHH OdEHb JIETKAE, HX 
bEeMHbIi Bec 1,442 T/CM*, TODTA Kak OÓBEMABIŃ BEC HaTEKOB B BToli Iremepe -— 
55 r/cM%. IIMBOJIMTbI OÓpazOBAHBI 15 AO 20 KOHHCHTPHU4ECKUMH TOHKAMA CJIOAMA 
DOÓ0OHATa KAIBIMA. AĄPA HX COCTOAT IIPeHMYILECTBEHHO H3 (bparMeHTOB H3BECTKOBBIX 
[EKOB. Ilo MHeHHIo aBTOpa Iponqecc oópa3oBaHiad Nel1epHbIX IA3OJIMTOB IpPOHCXO- 
r cieryroiyuM oópazoM. Boja, coqepzkaiiada H2COs u CaCO:, kanmaer co cBoqa Ha 
, neiqepbi, oópasyd HeÓOJlblirie HeperyJApible yrIyóJeHHA, HANoJIHeHHble BOĄOK. 
nima, naqad B yrJIyÓJeHAc, BbIBBIBAIOT BOJLiEHHE COÓpaHHAoń BOĄBI HU ĄBHKEHAC 
2X IIODPYLKEHHBIX B Hefi, HO CBOÓCĄHO JIEJKALUNHX OÓJOMKOB IIopoq. KapóoHaT KaJlb- 
a KOHIICHTDHAECKH OCAKIAETCA HA ĄABHKYINHXCA CKAJIBHbBIX (pparmeHTax, oópa3yA 
Epee NA3OJIATBI. 
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W. BARCZYK ł 
ON CAVE PISOLITHS FROM WOJCIESZÓW ; A 

(POLISH SUDETEN) i 

(Summary) | 

« 


Cave pisoliths have been discovered, locally lying in a small water-filled ho 
inside one of the Lower Cambrian limestone caverns of Wojcieszów, within 
mountains Góry Kaczawskie (German: Bober-Katzbach Gebirge), Polish Sudeter 
Their shape is markedly differentiated and varies from spherical to cylindrical am 
even irregular contours, with size ranging from 0.7 to 1.6 cm. They are rusty-yellov 
in colour, very light, their streaks being 1.442 g/cm? as against 2.355 g/cm* shown b 
other infiltrations. The pisoliths are made up of from 15 to 20 concentrice calciur 
carbonate laminae, while their nuclei consist mostly of fragments of stalactites. p 

The writer accounts as follows for the origin of the pisoliths. Action of wate 
with a H,CO, and CaCO, content, dripping down onto the cave floor, wore o: 
small irregularly shaped, water filled hollows. Water of these reservoirs and locs 
rock fragments there were moved about by drops of water falling down. The pre 
cipitated calcium carbonate was concentrically deposited on the moved rock trag 
ments giving rise to cave pisoliths. $ 


Laboratory of Dynamic Geology i Lig 
of the Warsaw University 
Warszawa, February 1956 


DESCRIPTION OF FIGURES IN THE POLISH TEXT y 
p” 
Fig. 1 (p. 329) t 


Cross section of the end of the cave at Wojcieszów where pisoliths were collecte 
a limestones, b debris, c water filled holes, d calcareous cover, e hole with pisoi 


Fig. 2 (p. 329) 
Cross section of depression containing pisoliths 
a debris, b calcareous cover, c water surface, d pisoliths 


1504 IL 
1 — Pisoliths from the cave at Wojcieszów 
2 — Cross section of same 


